Introduction
============

Primary liver cancer (PLC) mainly includes hepatocellular carcinoma (HCC), intrahepatic cholangiocarcinoma (ICC) and the mixed type of HCC and ICC. HCC accounts for more than 90% of PLC. According to Cancer Statistics in China in 2015, the crude incidence rate of liver cancer was 26.92 per 100,000 population (males and females were 27.4 and 9.6 per 100,000 population). And the mortality was 23.72 per 100,000 population (males and females were 24.2 and 8.4 per 100,000 population) \[[@b1-crt-2019-749],[@b2-crt-2019-749]\]. Although valid approaches such as surgical resection, liver transplantation or percutaneous were provided to treat early-stage HCC (the maximum diameter of a single cancer node or the sum of the diameters of two adjacent cancer nodes does not exceed 3 cm), showing a favorable 5-year survival rate of 70%, the majority cases of HCC are diagnosed at advanced stages losing therapeutic options, leading to a median survival of \< 1 year \[[@b3-crt-2019-749]\]. Therefore, effective and accurate detection of HCC at an early stage is highly desired and may lead to more effective treatment and extent patient survival. The detection of serum biomarkers is the most promising approach and of tremendous importance as a non-invasive sampling.

Measurement of serum α-fetoprotein (AFP) levels is the gold standard for high-risk patients to detect HCC at an early stage \[[@b4-crt-2019-749]\]. However, due to its low diagnostic accuracy with sensitivities ranging from 25%-65% and a specificity 74%-94%, it is less than satisfactory as a widely used biomarker in the clinic \[[@b5-crt-2019-749],[@b6-crt-2019-749]\]. Several new candidate biomarkers have been proposed to complement AFP and increased the accuracy of HCC detection, such as lectin-bound AFP (AFP-L3%), des-γ-carboxyprothrombin, glypican3, Golgi protein-73, and Dickkopf-1. However, diagnostic values of all have controversial that limited clinical usefulness \[[@b6-crt-2019-749]-[@b9-crt-2019-749]\]. Thus, further research is necessary and urgent to identify additional novel candidates.

The receptor tyrosine kinase Axl belongs to the TAM family, which is comprised of Axl, tyro3, and Mer. Axl is activated by binding of ligand growtharrest specific protein six leading to dimerization and downstream signaling, which enhanced proliferation, survival, invasion, and metastasis \[[@b10-crt-2019-749],[@b11-crt-2019-749]\]. Overexpression of Axl has been detected in many tumor types, in HCC as well \[[@b12-crt-2019-749]-[@b14-crt-2019-749]\]. Furthermore, Axl can be proteolytically processed, resulting in the release of an 80-kDa soluble protein (sAxl) that can be observed in serum \[[@b15-crt-2019-749],[@b16-crt-2019-749]\]. Recently, studies investigated that serum sAxl had better accuracy than AFP for diagnosis of early-stage HCC \[[@b17-crt-2019-749]-[@b19-crt-2019-749]\].

Guangxi province is a high incidence and mortality endemic area of HCC in China. Three thousand eight hundred members high-risk population cohort nested with case-control study method have been established since 2003. The major risk factor for HCC in the local area is still chronic hepatitis B virus (HBV) infection \[[@b20-crt-2019-749],[@b21-crt-2019-749]\]. In this study, the primary aim was retrospectively to investigate the levels of peripheral serum sAxl and AFP with respecting to the sensitivity, specificity, area under the recei-ver operating characteristic (AUC) of each biomarker alone and a combination of two based on the serum samples of high-risk population cohort which comprised of HCC pati-ents with HBV infection, patients with HBV-related liver cirrhosis (LC), patients with chronic HBV infection or healthy controls (HC). In addition, we evaluate the diagnostic accuracy of them for early-stage HCC.

Materials and Methods
=====================

1. Patients and serum samples
-----------------------------

Serum samples from 80 patients with HBV infection HCC (HCC group), 80 patients with HBV-related liver cirrhosis (LC group), 80 patients with chronic hepatitis B virus infection (HBV group) or 80 healthy controls (HC group) were collected from Experimental Department of Guangxi Medical University Cancer Hospital, in China from October 2016 to July 2017. Serum samples were collected prior to therapeutic intervention. Taken venous blood samples in the early morning and allowed samples to clot for about 2 hours at room temperature before centrifuged for 15 minutes at 1,000 ×g. Remove serum and store samples at --80℃ until further assay. The diagnosis of primary HCC was based on guidelines of the American Association for the Study of Liver Diseases \[[@b22-crt-2019-749]\]. All patients were diagnosed either by histopathological results after surgical resection or by imaging findings (ultrasound, computed tomography or magnetic resonance) combined with AFP serum levels. HBV infection background was diagnosed on hepatitis B surface antigen. HCs were tested through routine physical examination. The exclusion criteria of HCs were based on alterations in serology, liver and kidney function and apparent chronic inflammatory diseases. Tumor stage was decided according to the Barcelona Clinic Liver Cancer (BCLC) \[[@b23-crt-2019-749]\]. In this study, early-stage HCC (n=34) was defined as stage BCLC 0 (n=1) and BCLC A (n=33). Clinical information such as age, sex, tumor size, tumor number, vascular involvement, lymph node metastasis, HBV infection background, AFP level, and BCLC stage was obtained from a database of the Affiliated Tumor Hospital of Guangxi Medical University.

2. Quantification of sAxl by enzyme-linked immunosorbent assay and AFP by electrochemiluminescence immunoassay
--------------------------------------------------------------------------------------------------------------

Levels of human sAxl were measured by using a commercially available enzyme-linked immunosorbent assay (ELISA) kits (human sAxl ELISA kit, Cusabio, Wuhan, China) according to the manufacturer's instructions. Meanwhile, serum AFP was detected using electrochemiluminescence immunoassay (Elecsys and cobas e analyzers, Roche Diagnostics Mannheim, Germany) from the clinical laboratory of tumor hospital.

3. Statistical analysis
-----------------------

Statistical analysis was performed with IBM SPSS software ver. 22.0 (IBM Corp., Armonk, NY) and MedCalc software ver. 12.7.0 (Ostend, Belgium). Results were presented as medians (interquartile ranges). Nonparametric Kruskal-Wallis test was carried out for multiple comparisons and nonparametric two-sided Mann-Whitney test for comparisons between groups. Receiver operating characteristic (ROC) curves were utilized to evaluate diagnostic value. Binary logistic regression was generated to evaluate the performance of a combinatorial variable of two biomarkers. In this study, p \< 0.05 or p \< 0.017 (Bonferroni check) were considered statistically significant.

4. Ethical statement
--------------------

This study was retrospectively conducted and approved by the Research Ethics Committee of the Guangxi Medical University Cancer Hospital. Informed consent was obtained from all inductees before the work began.

Results
=======

1. Patient characteristics
--------------------------

A total of 320 participants were enrolled in our study. Demographic, clinical characteristics and classification of the study participants were shown in [Table 1](#t1-crt-2019-749){ref-type="table"}. The most common cause of liver disease was HBV infection in group HCC, group LC, and group HBV. The HCC was developed from liver cirrhosis. There were no significant differences between each group in age and sex aspect.

2. Levels of serum sAxl are significantly high in HCC patients
--------------------------------------------------------------

Serum of 320 participants was assessed for sAxl levels by ELISA. As shown in [Table 2](#t2-crt-2019-749){ref-type="table"}, the median levels of sAxl in HCC patients was 2,020 pg/mL, which was significantly higher in comparison to LC patients (1,505 pg/mL), HBV patients (489 pg/mL), and HCs (678 pg/mL, p \< 0.05) ([Fig. 1A](#f1-crt-2019-749){ref-type="fig"}). Although, the median concentration of healthy controls (678 pg/mL) was higher than that of HBV patients (489 pg/mL), there was no significant difference between them (p \> 0.05). Similarly, significantly increased median concentration of AFP was found in HCC patients (162.3 ng/mL), compared to LC patients (16.7 ng/mL), HBV patients (7.0 ng/mL), and healthy controls (2.6 ng/mL) (all p \< 0.05) ([Fig. 2](#f2-crt-2019-749){ref-type="fig"}). HCCs were divided into AFP-positive HCC and AFP-negative HCC, according to 20.0 ng/mL of AFP levels. Significantly, the median concentration of sAxl was also increased in AFP-negative HCC and AFP-positive HCC ([Fig. 1B](#f1-crt-2019-749){ref-type="fig"}). We also obtained a significant difference between AFP-negative HCC and non-HCC patients (p \< 0.05). Also increased the median concentration of sAxl was observed in different BCLC stages. We did not detect any differences between each stage (p \> 0.05) ([Fig. 1C](#f1-crt-2019-749){ref-type="fig"}).

3. Diagnostic value of sAxl in detecting HCC
--------------------------------------------

To evaluate the diagnostic value of sAxl, an ROC curve was generated to identify the optimal cut-off, sensitivity, and specificity ([Tables 3](#t3-crt-2019-749){ref-type="table"} and [4](#t4-crt-2019-749){ref-type="table"}). sAxl exhibited an AUC of 0.888 with a sensitivity of 95% and a specificity of 73.3% at a cutoff of 1,202 pg/mL for all HCC vs. non-HCC ([Fig. 3A](#f3-crt-2019-749){ref-type="fig"}). When the analysis was limited to all HCC vs. chronic liver disease (CLD), the resulting AUC was 0.840 with 93.8% sensitivity and 61.9% specificity at a cut-off of 1,243 pg/mL ([Fig. 3B](#f3-crt-2019-749){ref-type="fig"}). Interestingly, sAxl outperformed AFP in diagnostic performance of AUC and sensitivity in both HCC vs non-HCC or CLD (all p \< 0.017). Next, we also assessed the diagnostic performance of a combination of two markers. Results showed that combined analysis improved AUC than sAxl alone (all p \< 0.017), but significance was not found in sensitivity and specificity (all p \> 0.017) ([Fig. 3A](#f3-crt-2019-749){ref-type="fig"} and [B](#f3-crt-2019-749){ref-type="fig"}).

4. Diagnostic value of sAxl in early HCC and AFP-negative HCC
-------------------------------------------------------------

We next investigated diagnostic performance of sAxl in early HCC (BCLC 0+A, n=34) and AFP-negative HCC (AFP ≤ 20 ng/mL). In differential diagnosis of early HCC versus non-HCC, sAxl also displayed higher accuracy (AUC, 0.881) and sensitivity (94.1%) as compared to AFP (AUC, 0.705; sensitivity, 58.8%) ([Tables 3](#t3-crt-2019-749){ref-type="table"} and [4](#t4-crt-2019-749){ref-type="table"}, [Fig. 3C](#f3-crt-2019-749){ref-type="fig"}). Combined detection of two markers improved specificity than sAxl alone (p \< 0.017). Binary logistic regression was further performed to create new variable predicted the probability for early HCC versus CLD, variables of AFP was not in the equation as p \> 0.05. Results were similarly found in this part that sAxl had a better AUC and sensitivity than AFP (p \< 0.017) ([Fig. 3D](#f3-crt-2019-749){ref-type="fig"}). Parallel combined detection indicated a higher specificity than markers alone (p \< 0.017). Furthermore, sAxl was able to distinguish AFP-negative HCC from non-HCC with an AUC of 0.898, 84.6% sensitivity, and 76.3% specificity ([Fig. 3E](#f3-crt-2019-749){ref-type="fig"}). Similarly, when AFP-negative HCC were compared with CLD, sAxl exhibited an AUC of 0.849 with a sensitivity of 73.1% and a specificity of 74.4% ([Fig. 3F](#f3-crt-2019-749){ref-type="fig"}).

Discussion
==========

HCC remains a kind of lethal malignant tumor worldwide and is still difficult to diagnostic in the early stage. One-third of HCC patients are AFP-negative \[[@b24-crt-2019-749],[@b25-crt-2019-749]\]. It is greatly needed to identify a novel serum marker for HCC. sAxl levels have been used as a potential marker of HCC in current reports \[[@b17-crt-2019-749]-[@b19-crt-2019-749]\]. Therefore, we examined levels of sAxl to test and verify the diagnosis power in HCC. The results demonstrated that sAxl yielded an AUC of 0.888 with 95.0% sensitivity and 73.3% specificity in differentiating HCC from non-HCC that AUC of 0.840 with 93.8% sensitivity and 61.9% specificity in differentiating HCC from CLD. Furthermore, sAxl gave a similarly differentiating power in the diagnosis of early HCC and both AFP-negative HCC. Moreover, the combined measurement of sAxl and AFP can further improved diagnostic value for the detection of HCC. Our results suggest that sAxl is a potentially useful marker for HCC.

Our study showed that levels of serum sAxl of HCC were significantly higher compared to LC, HBV, and HC. It may reflect that sAxl can be used to monitor disease progression in patients with HCC and be distinguished HCC from LC, HBV, or HC. Dengler et al. \[[@b18-crt-2019-749]\] suggested that sAxl was predominantly released by myofibroblasts during fibrosis progression supported by the fact that sAxl was strongly released in six out of seven liver myofibroblasts cell lines under investigation and increased sAxl levels in advanced fibrosis and cirrhosis was observed significantly when compared to healthy controls. Staufer et al. \[[@b26-crt-2019-749]\] showed that sAxl was an accurate biomarker for advanced fibrosis and LC in comparison to established non-invasive fibrosis markers such as enhanced liver fibrosis test and transient elastography (Fibroscan). Further study showed that sAxl played an important role in the progression of liver fibrosis \[[@b27-crt-2019-749],[@b28-crt-2019-749]\]. High levels of sAxl was also detected in LC group in our study which may reflect that sAxl was interrelated with fibrosis or LC. A great deal of studies indicated that Axl is relevant with tumorigenesis such as proliferation, survival, invasion, and metastasis \[[@b10-crt-2019-749]-[@b12-crt-2019-749],[@b29-crt-2019-749],[@b30-crt-2019-749]\]. Therefore, the molecular mechanism needs to be further explored.

Although Reichl et al. \[[@b17-crt-2019-749]\] had shown that the expression of sAxl in HCC was higher than in breast, ovarian and colorectal cancer, nevertheless sAxl as a biomarker has low specificity in the diagnosis of HCC in our study. It is necessary to combined sAxl with specific biomarkers such as AFP and other tumor markers to overcome the limitation. On the other hand, we have not found that sAxl have connection with BCLC stage. We prospect that a tumor marker could meet the following criteria such as specific overexpression in tumor but not in normal cells, rare expression in human normal tissues except in embryonic tissue and can be easily detected. Further exploration is needed for our study.

HBV infection is the main reason for HCC in China \[[@b21-crt-2019-749]\]. But patters were different from other areas, such as the United States, Europe, and Japan. Results were inspired of sAxl in diagnosis HCC with HBV in our study. It is significant to explore diagnostic power in non-HBV--related HCC.

Furthermore, 34 early-stage HCC (42.5%) which were defined into BCLC 0+A and 26 AFP-negative HCC (32.5%) were recruited in the study. The sample size and proportion were small. Therefore, the diagnostic power of sAxl in early-stage HCC or AFP-negative HCC was indeed.

Our study belongs to cross-sectional and retrospective in nature, but it lacks randomization and short-term follow-up. We intend to do a prospective study with local characteristics in Guangxi province to validate diagnosis value of sAxl and further explore the relationship of sAxl with clinical characters.

In conclusion, our study indicated that sAxl has differentiating power to diagnosis HCC, especially for early-stage HCC or AFP-negative HCC. Therefore, sAxl is a promising biochemical marker of HCC.

Conflict of interest relevant to this article was not reported.

![Soluble Axl (sAxl) concentration in serum in hepatocellular carcinoma (HCC) patients. (A) Serum sAxl in HCC group and controls. (B) Serum sAxl in α-fetoprotein (AFP)--positive HCC group and AFP-negative HCC. (C) Serum sAxl in HCC defined in Barcelona Clinic Liver Cancer stages with 0+A, B, C, D. PLC, primary liver cancer; LC, liver cirrhosis; HBV, hepatitis B virus; HC, healthy control.](crt-2019-749f1){#f1-crt-2019-749}

![α-Fetoprotein (AFP) concentration in serum in hepatocellular carcinoma (HCC) patients. (A) Serum AFP in HCC group and controls. (B) Serum AFP in AFP-positive HCC group and AFP-negative HCC. (C) Serum AFP in HCC defined in Barcelona Clinic Liver Cancer stages with 0+A, B, C, D. PLC, primary liver cancer; LC, liver cirrhosis; HBV, hepatitis B virus; HC, healthy control.](crt-2019-749f2){#f2-crt-2019-749}

![Diagnostic performance of soluble Axl (sAxl) and α-fetoprotein (AFP) in diagnosis of hepatocellular carcinoma (HCC) evaluated by receiver operating characteristic (ROC) curve. (A) ROC curve of sAxl in all HCC versus non-HCC. (B) ROC curve of sAxl in all HCC versus chronic liver disease (CLD). (C) ROC curve of sAxl in early HCC versus non-HCC. (D) ROC curve of sAxl in early HCC versus CLD. (E) ROC curve of sAxl in AFP-negative HCC versus non-HCC. (F) ROC curve of sAxl in AFP-negative HCC versus CLD. LC, liver cirrhosis; HBV, hepatitis B virus; HC, healthy control.](crt-2019-749f3){#f3-crt-2019-749}

###### 

Demographic and clinical characteristics of the study participants

  Clinical characteristic          HCC            LC          HBV        HC
  -------------------------------- -------------- ----------- ---------- ----------
  No. of patients                  80             80          80         80
  Sex (male/female)                57/23          62/18       63/17      55/25
  Age, mean±SD (yr)                50.7±9.1       49.0±11.9   49.6±9.7   51.6±9.7
  BCLC stage (0/A/B/C/D)           1/33/14/28/4   \-          \-         \-
  AFP (≤ 15 ng/mL/\> 15 ng/mL)     26/54          39/41       48/52      80/0
  HBV status (positive/negative)   80/0           80/0        80/0       0/80

HCC, hepatocellular carcinoma; LC, liver cirrhosis; HBV, hepatitis B virus infection; HC, healthy controls; SD, standard deviation; BCLC, Barcelona Clinic Liver Cancer; AFP, α-fetoprotein.

###### 

sAxl and AFP levels of the study population

  Group              No.   sAxl (pg/mL)                                                                                                                                               AFP (ng/mL)
  ------------------ ----- ---------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------
  HCC                80    2,020 (1,546-2,526)                                                                                                                                        162.3 (6.4-3,514.5)
  LC                 80    1,505 (1,004-1,911)^[a)](#tfn1-crt-2019-749){ref-type="table-fn"}^                                                                                         16.7 (3.5-79.7)^[a)](#tfn1-crt-2019-749){ref-type="table-fn"}^
  HBV                80    489 (296-887)^[a)](#tfn1-crt-2019-749){ref-type="table-fn"},[b)](#tfn2-crt-2019-749){ref-type="table-fn"}^                                                 7.0 (3.2-124.6)^[a)](#tfn1-crt-2019-749){ref-type="table-fn"},[b)](#tfn2-crt-2019-749){ref-type="table-fn"}^
  HC                 80    678 (469-893)^[a)](#tfn1-crt-2019-749){ref-type="table-fn"},[b)](#tfn2-crt-2019-749){ref-type="table-fn"},[c)](#tfn3-crt-2019-749){ref-type="table-fn"}^   2.6 (2.0-4.2)^[a)](#tfn1-crt-2019-749){ref-type="table-fn"},[b)](#tfn2-crt-2019-749){ref-type="table-fn"},[d)](#tfn4-crt-2019-749){ref-type="table-fn"}^
  AFP-positive HCC   54    2,004 (1,554-2,469)                                                                                                                                        627.6 (152.5-9,488.0)
  AFP-negative HCC   26    2,100 (1,442-2,717)^[e)](#tfn5-crt-2019-749){ref-type="table-fn"}^                                                                                         3.9 (3.0-6.4)^[f)](#tfn6-crt-2019-749){ref-type="table-fn"}^
  BCLC (0+A)         34    1,984 (1,532-2,511)^[g)](#tfn7-crt-2019-749){ref-type="table-fn"}^                                                                                         91.1 (4.0-613.2)^[g)](#tfn7-crt-2019-749){ref-type="table-fn"}^
  BCLC (B)           14    2,060 (1,399-2,724)^[g)](#tfn7-crt-2019-749){ref-type="table-fn"}^                                                                                         682.4 (68.0-8,446.3)^[g)](#tfn7-crt-2019-749){ref-type="table-fn"}^
  BCLC (C)           28    1,940 (1,546-2,335)^[g)](#tfn7-crt-2019-749){ref-type="table-fn"}^                                                                                         229.0 (6.0-9,620.0)^[g)](#tfn7-crt-2019-749){ref-type="table-fn"}^
  BCLC (D)           4     2,524 (1,784-3,817)^[g)](#tfn7-crt-2019-749){ref-type="table-fn"}^                                                                                         852.5 (40.9-4,533.5)^[g)](#tfn7-crt-2019-749){ref-type="table-fn"}^

Values are presented as median (interquartile range). sAxl, soluble Axl; AFP, α-fetoprotein; HCC, hepatocellular carcinoma; LC, liver cirrhosis; HBV, hepatitis B virus infection; HC, healthy controls; BCLC, Barcelona Clinic Liver Cancer.

p \< 0.05 (vs. HCC),

p \< 0.05 (vs. LC),

p \> 0.05 (vs. HBV),

p \< 0.05 (vs. HBV),

p \> 0.05 (vs. AFP-positive HCC),

p \< 0.05 (vs. AFPpositive HCC),

p \> 0.05 (vs. BCLC(0+A)).

###### 

Diagnostic value of sAxl in detecting HCC

  Group                              AUC (95% CI)          Sensiticity (%)   Specificity (%)   Youden's index (%)   Cut-off (pg/mL)
  ---------------------------------- --------------------- ----------------- ----------------- -------------------- -----------------
  **HCC vs. non-HCC**                                                                                               
   sAxl                              0.888 (0.852-0.924)   95.0              73.3              68.3                 1,202
   AFP                               0.765 (0.699-0.830)   67.5              70.0              37.5                 15,600
   sAxl+AFP                          0.914 (0.884-0.945)   96.3              72.5              68.8                 \-
  **HCC vs. CLD**                                                                                                   
   sAxl                              0.840                 93.8              61.9              55.6                 1,243
   AFP                               0.703                 66.3              61.9              28.1                 21,480
   sAxl+AFP                          0.875                 83.8              73.8              57.5                 \-
  **Early HCC vs. non-HCC**                                                                                         
   sAxl                              0.881 (0.831-0.931)   94.1              74.2              67.5                 1,202
   AFP                               0.705 (0.598-0.812)   58.8              73.3              33.3                 19,870
   sAxl+AFP                          0.899 (0.853-0.945)   76.5              86.7              63.1                 \-
  **Early HCC vs. CLD**                                                                                             
   sAxl                              0.834 (0.770-0.898)   91.2              64.4              55.6                 1,281
   AFP                               0.636 (0.518-0.755)   58.8              61.3              20.1                 19,870
   sAxl+AFP                          \-                    100               82.5              \-                   \-
  **AFP-negative HCC vs. non-HCC**                                                                                  
   sAxl                              0.898 (0.854-0.942)   84.6              76.3              60.9                 1,301
  **AFP-negative HCC vs. CLD**                                                                                      
   sAxl                              0.849 (0.785-0.912)   73.1              74.4              47.5                 1,555

sAxl, soluble Axl; HCC, hepatocellular carcinoma; AUC, area under the receiver operating characteristic; CI, confidence interval; AFP, α-fetoprotein; CLD, chronic liver disease, livercirrhosis+hepatitis B virus infection; non-HCC, livercirrhosis+hepatitis B virus infection+healthy controls.

###### 

Assessment of diagnostic value in HCC

  Group                       p (AUC)                                                p (Se)                                                 p (Sp)
  --------------------------- ------------------------------------------------------ ------------------------------------------------------ ------------------------------------------------------
  **HCC vs. non-HCC**                                                                                                                       
   sAxl vs. AFP               0.001                                                  \< 0.001                                               0.699^[a)](#tfn8-crt-2019-749){ref-type="table-fn"}^
   AFP vs. sAxl+AFP           \< 0.001                                               \< 0.001                                               \-
   sAxl vs. sAxl+AFP          \< 0.001                                               \> 0.99                                                \-
  **HCC vs. CLD**                                                                                                                           
   sAxl vs. AFP               0.003                                                  \< 0.001                                               \> 0.99
   AFP vs. sAxl+AFP           \< 0.001                                               0.011                                                  0.023^[b)](#tfn9-crt-2019-749){ref-type="table-fn"}^
   sAxl vs. sAxl+AFP          0.002                                                  0.045                                                  0.023^[b)](#tfn9-crt-2019-749){ref-type="table-fn"}^
  **Early HCC vs. non-HCC**                                                                                                                 
   sAxl vs. AFP               0.005                                                  0.001                                                  0.836^[b)](#tfn9-crt-2019-749){ref-type="table-fn"}^
   AFP vs. sAxl+AFP           \< 0.001                                               0.120                                                  0.001
   sAxl vs. sAxl+AFP          0.059^[b)](#tfn9-crt-2019-749){ref-type="table-fn"}^   0.040                                                  \< 0.001
  **Early HCC vs. CLD**                                                                                                                     
   sAxl vs. AFP               0.006                                                  0.002                                                  0.563^[b)](#tfn9-crt-2019-749){ref-type="table-fn"}^
   AFP vs. sAxl+AFP           \-                                                     \< 0.001                                               \< 0.001
   sAxl vs. sAxl+AFP          \-                                                     0.238^[b)](#tfn9-crt-2019-749){ref-type="table-fn"}^   \< 0.001

HCC, hepatocellular carcinoma; AUC, area under the receiver operating characteristic; Se, sensitivity; Sp, specificity; non-HCC, livercirrhosis+hepatitis B virus infection+healthy controls; sAxl, soluble Axl; AFP, α-fetoprotein; CLD, chronic liver disease, livercirrhosis+hepatitis B virus infection.

p \> 0.05,

p \> 0.017.
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